Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.047; wR factor = 0.122; data-to-parameter ratio = 13.2.
Related literature
For the pharmacological activity of benzimidazole and its derivatives, see : Feng & Xu (2001); Ferey (2001) ; Hossain et al. (2001) ; Howarth & Hanlon (2001) ; Kazak et al. (2006) ; Li et al. (1998) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y þ 1; z À 1; (ii) x; y; z þ 1; (iii) Àx þ 1; Ày þ 1; Àz þ 1; (iv) Àx; Ày; Àz þ 1.
Data collection: SMART (Bruker, 1997 ); cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. (Li et al., 1998; Howarth & Hanlon, 2001; Feng & Xu, 2001; Ferey, 2001; Kazak et al., 2006) . Like the phenanthroline based ligands these compounds are known to chelate metal atoms although their coordination chemistry has not been as extensively explored. To further widen the scope of research on the chemical and physical properties of benzimidazole derivatives, there is a need to prepare a new series of benzimidazole derivatives. In this paper, we present the structure of the title compound as a perchlorate salt.
The compound is composed of C 15 H 13 N 4 + cation and a perchlorate anion, in a 1:1 ratio (Fig. 1) . In C 15 H 13 N 4 + cation, the molecular skeleton of protonated 2-(2-pyridyl)benzimidazole is non-planar and the dihedral angle between benzimidazole ring and pyridine ring is 25.46°. Two of O atoms of the perchlorate anion, link benzimidazole via the charged N(2)-H(5)···O(4) and C(11)-H(11)···O(3) hydrogen bonds (Table 1 ). In addition, intermolecular C-H···O, N-H···O hydrogen bonds and π···π interactions between benzimidazole groups [Cg···Cg i plane···plane separation = 3.6933 (16) Å, i = 1 -x,
link the molecules into a three-dimensional structure (Fig. 2) .
The ligand, 1-(cyanoethyl)-2-(2-pyridyl)benzimidazole was prepared according to the method described by Hossain et al. (2001) , using 2-(2-pyridyl)benzimidazole and acrylonitrile as starting materials (yield: 62%, m.p. 378-383 K).
Single crystals of the title compound suitable for X-ray analysis were obtained by slow evaporation of a methanol solution (6 ml) containing Fe(ClO 4 ) 3 .10H 2 O (26.7 mg, 0.05 mmol) and 1-(cyanoethyl)-2-(2-pyridyl)benzimidazole (24.8 mg, 0.10 mmol) after two weeks at room temperature. Our attempt to obtain an iron(III) perchlorate complex of the ligand failed and, instead, the protonated ligand salt was crystallised.
Refinement
The position of the amine H atom was refined freely, together with its individual isotropic displacement parameter. All other H atoms were positioned geometrically with C-H = 0.93 and 0.97 Å for aromatic, methylene H atoms, respectively, and constrained to ride on their parent atoms with Uiso(H) = 1.2Ueq(C).
supplementary materials sup-2 Figures   Fig. 1 . Molecular structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level. 
